The assessment of long-term effects of ambient ozone exposure ('summer smog') on humans has to rely primarily on epidemiological studies.
exposure to ozone largely depends on one's outdoor time-activity pattern during ozone peak periods. Nevertheless, epidemiological studies of long-term effects of ambient ozone usually have ignored time-activity measures. The typical approach has consisted of the analysis of the relationship between individual health outcome measures with ecologically assigned ambient ozone concentrations. 4 Although this 'semi-ecologic' design has been very valuable in air pollution epidemiology, individual determinants of exposure are ignored. Such factors may be particularly important in the field of oxidant pollution.
The purpose of this study was to compare the feasibility and reproducibility of three methods of retrospective assessment of time-activity patterns. Validity of the approaches were addressed qualitatively by comparison of our population mean results with published data on time-activity patterns. The methods have been considered in terms of both reliability and validity and further optimization of the most promising approach will be proposed. The impact of the inherent error of our time-activity measure, if used as an element of 'exposure', will be discussed. A previous report provided results for only one method (Activity Questionnaire Approach, AQUES) which had been used to assess time-activity patterns for a student's lifetime. In a detailed analysis, we have shown that the set of activity questions is reasonably reliable. 5 The present analysis is a comparison of three different methods of retrospective time-activity assessment, namely the former Activity Questionnaire (AQUES), the Activity Table  (ATAB) , where students had to recall each activity in which they were engaged, and the Activity 24-HourLog (A24H) that referred to activities on a 'typical day'. In contrast to the first report, the ATAB and A24H were applied only to the last residence prior to the student's entrance into university.
METHODS

Study Population and Protocol
As described elsewhere, a convenience sample of 175 University of California, Berkeley (UCB) freshmen, ages 17-21, was recruited through advertisements on the UCB campus. 2, 5 Students had to be lifelong residents either of the California South Coast ('Los Angeles') Air Basin (LA) or the San Francisco Bay Area Air Basin (SF).
Protocol
The study procedures were implemented by a single technician. Students were evaluated in the study laboratory on two separate occasions 5-7 days apart and were paid for their participation. An identical protocol was used at each visit and included questionnaires to evaluate exposure history, including lifetime residential history, and pulmonary function testing in a subsample. The methods and procedures were approved by the Committee for the Protection of Human Subjects of UCB. This paper reports data only from the analysis of the three approaches to assess time-activity patterns. On both occasions, questions from all three approaches referred to the 'last residence' prior to coming to UCB, and corresponded to a period that ended 1-3 years prior to the examination. The retrospective assessment over the student's lifetime, i.e. requiring one questionnaire for each lifetime residence, was implemented solely with the Activity Questionnaire (AQUES). 5 In total, 168 students completed the ATAB and AQUES on both occasions. The last 44 participants provided answers to all three approaches, i.e. including the Activity 24-Hour-log (A24H). This subpopulation selection was based solely on organizational constraints. The A24H recall was added to the protocol after the first 131 subjects already had participated. All questionnaires were self-completed.
Retrospective Time-Activity Assessment
All approaches aimed to derive an individual summary measure of average time spent in outdoor activities, particularly during summer (May-October), while living at the 'last residence' prior to coming to UCB. Each approach allowed calculation of mean 'hours per day' engaged in outdoor activity. We distinguished two levels of activity, 'moderate' and 'heavy'. 'Moderate' and 'heavy' were defined by the provision of examples. This operational definition was based on published data that relate to energy expenditure of different activities. Published estimates of energy expenditure, MET (1 Metabolic Unit MET = 3.5ml of oxygen/kg/min = average energy expended when sitting quietly) were taken as a surrogate for ventilation rate during the activity. 6 We defined 'moderate' activities as those with an energy expenditure within 3-5 MET. 'Heavy' activities were those that require Ͼ5 MET. The AQUES and A24H were structured explicitly in this two-level activity framework. All three approaches were part of one single large questionnaire. On both sessions and for all participants, the Activity Questionnaire was completed prior to the Activity Table. The Activity 24-HourLog was completed at the end of the examinations.
The AQUES: Activity Questionnaire Approach
The AQUES consisted of consecutive questions about the number of times per month and the average amount of time per session that a subject engaged in 'heavy' RETROSPECTIVE TIME-ACTIVITY ASSESSMENT activities, followed by the same set of questions in relation to 'moderate' activity (Appendix 5 ). The first question (a) was followed by a list of the months to indicate all months that activities were performed (not shown in the Appendix). An inventory list that defined activity levels was attached. In this presentation only activities during the time period May-October were considered, i.e. the typical high ozone season. For both levels of activity we derived 'hours per month engaged in activity' as the product of the 'number of times per month' and the 'average amount of time per session'. All results are given as 'hours/day' ('hours per month' /30.44).
The ATAB: Activity Table Approach Rather than asking for a summary measure of activity, this approach required subjects to list each activity in which they engaged while they were living at the 'last' residence (Appendix). First, we asked about the months of the year in which an activity was performed. Activities that were performed exclusively during winter months (November-April) were not included in this analysis. Similar to the AQUES, the average number of times per month and the amount of times per session had to be indicated in this Table. These quantitative questions were restricted to May-October. A further column referred to the number of years in which the subject engaged in that activity. The ATAB was a selfcompleted adaptation of a validated activity instrument that has been used extensively in cardiovascular disease epidemiology. 7 In the analyses, individual summary measures ('hours/day') were derived for each activity. To account for the number of years engaged in an activity, crude summary measures were weighted for these years relative to the total time lived at the 'last residence', e.g. a student who indicated one hour per day of jogging during 5 years out of a 10-year stay at a residence would have an assigned value of 0.5 h/day in jogging applied to the entire time during which the subject lived at the residence. In a last step, all activities listed by a subject were summed.
To compare the three approaches, we had to derive from the ATAB 'hours/day', separately for 'moderate' and 'heavy' activities, respectively. Thus, each activity listed in the ATAB had to be defined as either 'moderate' or 'heavy'. We assigned published MET-values to each activity. The distinction between 'moderate' and 'heavy' was based on the same MET cutoff values as the AQUES and the A24H were based on.
The A24H: Activity 24-Hour-Log
The last approach required subjects to complete a threedimensional matrix (Appendix). With reference to 'a usual day' during the 'last summer', students had to indicate 'hours and min' per day spent in four levels of activity ('heavy', 'moderate', 'light', 'rest/sleep'). Separate rows were provided for outdoors and indoors, and two columns were provided for 'working day' and 'weekend'. Both columns were intended to add to 24 hours. Each level of activity contained examples based, again, on the same MET framework. This approach was adapted from the respective portion of the Stanford 7-day recall questionnaire. 8 
Assessment of Reproducibility
The measures of interest were continuous (hours/day). The mean and quartiles of the estimates from both visits and the mean difference were calculated. The visit 1-visit 2-difference were plotted against the mean answer ( Figure 2 , three panels). Limits of agreement in terms of ±1 standard deviation of the difference are shown. 9 Similar information is contained in the ratio of the standard deviation of the differences to the standard deviation of the mean. 10 The smaller this ratio, the more reliable the method. In addition, a nested random effects analyses of variance (PROC NESTED) was used to partition the variance in the estimates into components due to differences between subjects and between the two visits (i.e. within-subject variance). Given the nonnormal distribution of the activity data, partitioning of the variance and Pearson correlation coefficients were calculated on the log-transformed results. We also show the nonparametric Spearman rank correlations, based on natural scale data. 12 Correlation of errors with the true level of exposure is of concern in epidemiological studies. 13 To address this issue, we provide the Pearson correlation coefficient between the absolute test-retest difference and the mean answer of both tests and plots of these measures.
For comparison across approaches, Pearson and Spearman rank correlation coefficients were calculated.
RESULTS
Descriptive Results
A total of 168 students provided data on the AQUES and the ATAB (73 (43%) female and 95 male). The mean age was 19 years (SD = 0.6) with a range from 17 to 21. The A24H-Log data were available for 48 subjects (20 women and 28 men). In total, 44 students participated in all three approaches. Demographics are given in Table 1, and Table 2 shows the distribution of hours per day spent in activities for each approach and by gender.
According to the AQUES data, on average, students engaged in outdoor physical activities for 1.54 h per day (arithmetic mean). The median value was 1.32 h/ day, i.e. as in the other approaches, results were nonnormally distributed. The median value among male students was 50% higher then what female participants reported ( Table 2) .
As noted, the ATAB asked for individual activities. In total, 646 activities were reported on visit 1 (46 different types of activity). The six most frequently listed activities were jogging followed by basketball, biking, swimming, tennis, and volleyball (58% of all activities). Another 17% related to soccer, football and walking. The remaining 37 activities were mostly indicated by only one or two students. The mean intensity of the reported activities was 6.1 MET (SD = 1.4), and was significantly lower in female (5.95) compared to male students (6.25). Hours per month, however, did not differ across gender.
The ATAB allowed assessment of the repeatability of single activities. A total of 720 activities were listed on either visit 1 or 2; 571 (79.6%) were consistently reported on both occasions. The inconsistently reported activities (i.e. listed only on visit 1 or 2) represented, on average, less intense activities that were performed for shorter period of time per day and tended to be performed for fewer years. Considering per person summary measures (h/day) from visit 1, 6-7% of the total h/day related to such activities that were not reported on visit 2. The Pearson correlation of summary measures (h/day) that included all activities versus only those consistently listed on both visits was 0.8. As shown in Table 2 , weighting activities by the years over which activities were engaged had a large impact on the summary measures (quartiles). The same pattern emerged for the mean values. The mean value for the sum of the crude measures was 2.4 h/day whereas the weighted summary mean (Table 3) was only 1.12 h/day.
The A24H approach required estimates of average time-activity patterns for a 'usual' 24-hour day on both visits, close to 90% of students indicated a total of 23-25 h for weekend and working days. On average, 18.7 h (interquartile range: 17-21 h) were reported as being indoors, for working days. These values were almost one hour less on weekends. Table 3 presents test-retest mean results and reliability measures for all approaches and the major activity levels. Test-retest differences were not statistically different from zero.
Reproducibility
In general, reliability measures were similar for AQUES and ATAB with slightly higher within-subject variability in the A24H. In general, 'heavy activity' was more reliable than 'moderate'. The graphical presentation of test-retest results of ATAB and AQUES confirms this pattern visually ( Figure 1 ). Spearman rank correlations are higher for 'heavy' activity for both approaches. The seemingly higher within-subject variance for the ATAB approach (moderate) can be explained by two outliers which are clearly apparent in Figure 1 . In Figure 2 , the test-retest difference is plotted against the two visits' mean answer. The standard deviations of RETROSPECTIVE TIME-ACTIVITY ASSESSMENT 1261 a h/day of each activity were weighted by the number of years engaged in, relative to the total number of years lived at the residence.
the difference as limits of agreement are shown as well. The best fit and narrowest limits are found with the weighted ATAB (SD = 0.83 h/day). The limits were much wider for the A24H (SD = 1.71 h/day). Table 3 includes the correlations of the absolute testretest difference with the mean value. In all approaches, measurement errors were clearly correlated with the level of activity. This pattern can also be inferred from Figure 2 , mainly in ATAB.
Comparison Across Approaches
Given the limited sample size for subjects who participated in all three approaches (N = 44), we first compared the ATAB with the AQUES (n = 168 students). Results based on the subsample were, however, quantitatively and qualitatively very similar; thus we restrict these presentations to the subsample (N = 44). Table 4 compares all three approaches. The sum of 'moderate' + 'heavy' might be a reasonable measure of total time spent outdoors in physical activity, thus, the third part of the Table shows results for the summary measure. For ATAB, only the weighted summary measures which consider the number of years engaged in a specific activity relative to the total length of stay at the residence, are shown. The weighted ATAB values were considerably lower than the AQUES results. The A24H mean results showed the most striking difference compared to the other two approaches.
Answers for the two major methods (ATAB and AQUES) were reasonably correlated, i.e. with coefficients in the range of 0.63-0.70 (Table 4) . Correlations with results of the A24H-Log were weaker and particularly low for 'moderate' activity.
Both the AQUES and ATAB referred to the 'last residence', i.e. to a period of time that varied in length, depending on the total number of residences. This heterogeneity might have had an impact on reliability and/or absolute reported values. As shown for the full sample (N = 168) in Table 5 , restriction of the sample to subjects whose 'last residence' was of shorter duration gradually decreased the mean results ('moderate' + 'heavy') of the AQUES value whereas the ATAB summary measures and the correlation across both approaches increased.
DISCUSSION
We tested three approaches for the retrospective assessment of time-activity patterns as potential tools for the assessment of long-term-effects of oxidant pollution. Given the lack of a true time-activity 'gold standard', repeatability assessment was the primary step to evaluate the methods. As shown in Table 3 , all three approaches were reasonably reliable measures of activity. However, the A24H was least repeatable (Figure 2 ). The repeatability results are comparable to those reported for other measures often used in epidemiology such as serum cholesterol (r = 0.59), adult blood pressure (0.67-0.7), uric acid (0.53) or nutrient intake (0.6-0.8).
14 One could argue that the 5-7 day interval is too short for a questionnaire test-retest design. Although we cannot completely refute this argument, it should be emphasized that the Main Questionnaire was long and complex in structure. The activity assessment made up only one part of the questionnaire. Furthermore, students had to complete one Main Questionnaire per lifetime residence, i.e. up to five times. Thus, we consider a simple recall of the answers given 5-7 days apart an unlikely explanation for the observed reliability. Furthermore, the observed differences in reliability across level of activity and across approaches renders the argument less likely as well. The results may not be generalizable, however, given our highly selected student population.
In general, 'heavy' activities were reported more reliably than 'moderate' activities. This is in keeping with findings from activity assessment in the field of cardiovascular disease epidemiology. 15 Our Activity Table approach confirmed this general observation for single activities. Low intensity activities such as 'walking' were clearly overrepresented among inconsistently reported activities, whereas only a 9.8% of the high intensity activities were unmatched in the ATAB of the second visit (not shown). Furthermore, activities engaged in less often and for a shorter lifetime period were more likely to be inconsistently reported (ATAB). As a consequence, the highest reliability was achieved for summary measures weighted for the number of years in which activities were performed (data for crude measures not shown).
Validity
The three approaches appear to be equally repeatable. Reliability, however, does not allow any inference about validity. No measurement of 'true' long-term timeactivity pattern is available. To judge validity, these RETROSPECTIVE TIME-ACTIVITY ASSESSMENT
FIGURE 1 Visit 1 versus visit 2 results of the Activity Table ATAB and the Activity Questionnaire AQUES approach, 'moderate' (top panels) and 'heavy' activity (bottom). (N = 168 college students)
results can only be compared to published population data. Such comparison has inherent limitations due to the fact that other studies have grouped activities in different ways, have not been specific about outdoor physical activity or season, and/or have included other age groups. Nevertheless, with this caution in mind, the very distinct absolute mean results of the three methods may be validated. With regard to ATAB, only the weighted rather than the crude mean values will be considered in this comparison.
In a diary study among a small sample of relatively affluent South Californian 11th graders, Sallis et al. 16 reported 1.73 h/day among males and 0.93 h/day among females for moderate (3-4.9 MET) up to 'very hard' activities. Validated against simultaneously assessed heart rate measures, they concluded, however, that these adolescents overestimated their physical activity. The California Air Resources Board (CARB) 24-hour recall diary study is the most comparable source of data. 17 Although the CARB results were not provided in the identical activity strata of our study, the overall time spent outdoors and time spent in activities allows for a comparison with our data. 18 Our results for time spent in activities, are in general, close to the total time spent outdoors in the CARB population (1.2 h/day), particularly among the 12-17 years old group (1.0 h/day) which is closest to the age distribution of our study. It is possible that we selected a more active population than the CARB general population sample. Furthermore, we restricted data to summer periods. CARB reported that time outdoors was about 50% higher in summer (1.8 h/day) than the CARB overall mean value. Nevertheless, our estimates of time spent in 'moderate' and 'heavy' activities are high. The CARB report suggest that about 30-50% of total time spent outdoors may be engaged in physical activities (overall mean: 0.8 h/day). Although this may reflect long-term means, there might be considerable short-term seasonal variations in time spent in outdoor activities.
Among 19 high school students ages 13-17, Spier et al. 19 reported 1.5 h/day outdoors in 'medium' or 'fast' activities. For July, however, Schwab et al. 20 reported clearly more time spent in outdoor activities among 9-11 year old children enrolled in a 2-week diary study (N = 91). On average, 3.18 h/day (SD 2.83, range 0-16) were 'active' outdoors, 0.65 h/day (SD 1.49, range 0-14.25) were in 'medium' activity outdoors. During September weekdays, these values were 1.55 (active) and 0.59 (medium) for hours outdoors. Their 'active' mostly fits the definition of our 'activities' whereas ATAB and AQUES did not refer to their definition of 'medium'.
FIGURE 2 Mean results (visit 1 and visit 2) for total h/day plotted against the visit 1-visit 2-difference, all three approaches, ATAB (weighted summary) on panel I, AQUES (panel II), and A24H (panel III). Includes 'moderate' and 'heavy' outdoor activities
Among all methods, these studies indicate a broad range of 'true' time spent outdoors in activities, both across children and over time, season, and age categories. The upper range of these values, however, clearly reflect specific short-term conditions rather than long-term mean values which are of major interest for our purpose.
The trend toward overestimation of time spent in activity in a questionnaire or diary is in line with findings from diary data. 16 Overall, the ATAB and AQUES values of (summer time) activity may be interpreted as an upper level estimate of 'true' long-term mean values.
It should be emphasized that only the time-weighted ATAB estimates might be considered valid results, whereas the crude ATAB sum of h/day across all activities listed grossly overestimates the long-term average time spent in activities. In fact, the crude results inappropriately cumulate time spent in activities for which there may be considerable heterogeneity of involvement over time.
The 'moderate + heavy' (AQUES) yielded a 38% higher mean value (or +0.42 h/day) than the timeweighted sum from the Activity Table data are weighted for number of years engaged in a given activity, relative to the years lived at the residence b Pearson correlation coefficient based on the log-transformed results. t-test comparing mean values of two approaches: # P Ͻ 0.1, * P Ͻ 0.05, ** P Ͻ 0.01.
1.54 h/day). There is evidence that the discrepancies between mean values across these two approaches relates to the impact of the time-average concept. The questionnaire (AQUES) implicitly required students to give an 'average' value for 'moderate' and 'heavy'. This value ought to reflect a mean for the time spent at a residence rather than some shorter time interval. Comparison of the very high crude ATAB mean (2.4 h/day) with the much lower sum of 'moderate' and 'heavy' (AQUES) (1.54 h/day) indicates that this concept was indeed followed, at least to some extent. Comparison with the time-weighted mean values (ATAB) suggests, however, that these students overestimated their average time spent in activities if assessed by the AQUES (1.12 h/day versus 1.54 h/day, P Ͻ 0.01). It could be argued that the summary measure given in the AQUES was a valid estimate for a not-further-specified period of time rather than the total time lived at the last residence. Thus, the most valid estimates were expected to be for residences of short duration, i.e. well specified period of time only. This is supported by the results stratified by the length of stay at the last residence ( Table 4 ). The shorter the time lived at the last residence, the lower-thus most likely more valid-was the average reported time based on the AQUES. The problem of different duration of stay at the last residence has the opposite implications for the weighted ATAB values. For very long-term residences, e.g. lifetime, this weighting process has some shortcomings. In such cases, the weighted value underestimates time spent in those activities which, by definition, cannot be performed during the entire early childhood. In fact, the stratified data show the increasing ATAB mean values for residences of shorter duration. In essence, the data suggest very similar mean results for both approaches, if restricted to residences of limited duration and, thus, shorter period of recall (Ͻ10 years).
The A24H tool provided estimates for time outdoors which were much larger than one might have expected: whereas the A24H yielded 5-6 h/summer day as being outdoors, the CARB estimate, based on 511 participants during the summer period, reported a total of 1.8 h/ summer day spent outdoors, i.e. A24H gave a threefold greater estimation. The CARB study reported a mean of 1.2 h/day total time outdoors (all seasons). Among the 46% subjects in the CARB study who reported any time outdoors for the last 24 hours (the 'doers'), the respective mean value was 2.6 h. First, this average is still only half as large as the A24H results. Secondly, the CARB 24-hour recall might have overestimated the true long-term mean value, given the considerable day-today variability within subjects which may have skewed the 24-hour value more toward the upper tail of the distribution than what might be expected for a 'true' long-term average.
In conclusion, given the above discrepancies with published data, the adequacy of the A24H approach is questionable despite the acceptable repeatability. The ATAB and AQUES, however, yielded rather similar population mean results, particularly if restricted to 'last residences' of up to 10 years duration. Although not formally assessable, the AQUES and ATAB population mean values should be considered overestimates of the unknown true value. 18 The advantage of the ATAB compared to AQUES, lies in its more specific and detailed information, which offers options to make decisions about which activities to include in the analysis. In this regard, the AQUES with its given strata of 'moderate' and 'heavy' categories remains a black box. We were not aware of any disadvantage of the selfadministered ATAB, adapted from the instructoradministered Taylor questionnaire. 7 Students did not report specific difficulties with the ATAB nor did data quality differ from the other approaches. The ATAB is more demanding in data management which might be considered a minor issue with modern computers. Overall, the Activity Table format should be chosen in comparable populations. For short recall periods, e.g. few years, AQUES and ATAB yield similar and well correlated results.
The ATAB may be further optimized. First, attempts should be made to help subjects recall specific activities. This could be achieved by adopting a similar layout to that used by others, where a list of the major activities precedes the Table, on top of the same page. 21 Subjects would initial the activities in which they engaged prior to listing the detailed information for the respective activities. Such change in the layout would be likely to improve the reliability of moderate activities, which were reported considerably less consistently across visits. The preceding list could remove ambiguities about whether or not activities are meant to be recalled. A pilot survey may be useful to know the common activities of a population. Secondly, the results restricted to residences of up to 10 years duration demonstrate the disadvantage of a 'per-residence' structure. Activity measures were indicated implicitly for some lifetime period which could not be further defined by this approach. Therefore, the uncertainty in locating activities in the calendar time dimension is highest among those with the longest last residence. We propose to apply an agespecific, rather than residence-specific, framework to assess retrospectively summer outdoor time-activity patterns.
Impact of Measurement Error
In the context of oxidant pollution epidemiology, apart from the ambient ozone concentration, time spent outdoors may be considered a further measure of 'exposure'. As usual in epidemiology, assigned exposure estimates have inherent errors. Such errors bias the 'exposure-outcome' relationship. To make some estimate about the bias in the regression coefficient if our 'time outdoor' measure is used as 'exposure', we have to consider ρ, the correlation between the true (unknown) exposure (X) and the measurement error (E), and the measurement error structure. As shown (Table 3 , second-last column), reporting errors were positively correlated with level of activity in which subject engaged. As reviewed by Wacholder, 13 the bias factor is a function of: 1) the correlation of the level of X (i.e. the 'true' activity measure) and the error, E, in measuring X (i.e. ρ); and 2) the ratio of the error variance and the variance of X, i.e. Var(E)/Var(X). Depending on these two factors, regression coefficients for X, estimated in a regression using Z as a proxy measure of the true X, may be biased in either direction, depending on the error structure. In our results, measurement error E and level of Z are positively correlated. Furthermore, the within-subject variance shown in Table 3 suggests the Var(E)/Var(X)-ratio is smaller than 0.5 in all cases. Thus, the bias factor would be positive but smaller than 1, i.e. we underestimate the true relationship of an outcome and 'time outdoor' taken as exposure proxy. Based on Table 1 in Wacholder's paper, the bias factor for our activity measures may be in the range of Ͼ0.5-0.8.
If we were to use 'time in activity' as a covariate in a multivariate model, the implications for bias in exposure coefficients, however, are less predictable, given the correlation of the error with the h spent in outdoor activity. As stated by Wacholder, such 'adjustment' may yield an estimate that is more biased than the crude. Therefore, derivation of a single 'effective exposure' variable, e.g. the product of 'time spent outdoors' × 'ambient mean concentration' 2 is preferable to models with both an ambient exposure and an activity covariate, measured with the error structure as described.
In summary, the chosen methods were reliable retrospective measures of summer outdoor activities. Whereas A24H yielded clearly invalid mean results, AQUES and, particularly, ATAB gave mean values considered to be valid estimates of the upper level of activity or time spent outdoors. The inherent advantages of ATAB renders it the first choice for use in studies on long-term effects of oxidant pollution.
APPENDIX
The Activity Questionnaire Approach, AQUES, 'Heavy' Activity (Identical set of questions followed for 'moderate' activity): a. While you were living at this residence, did you engage in any of the activities listed under 'heavy activities'?
(→ List to indicate months of activity performance) b. When you engaged in one or more of these activities, what was the average number of times per month that you did these activities? c. What was the average amount of time that you spent each time you did these activities from May through October? d. For how many years did you engage at least in one of these activities while you were living at this residence?
The Table Approach, ATAB To be completed for outdoor activities at the 'last residence' only:
The Activity 24-Hour Log Approach, A24H To be completed for the 'last residence' only Think about a usual summer day (May through October) during the summer prior to coming to UC Berkeley campus. On average, how many h per day did you engage in the following types of activity? In total, your answers should add up to 24 h for a usual working day (= first column) and 24 h for a usual day on weekends (= second column).
Please, fill in these two columns 
Type of activity
